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My, Pound, the Astronomer-Royal, for .the purpose of
carrying out the views of the Council. ‘

A long eorrespondence ensued, th.e result of which
was, that (tovernment © concurred in the. pr(lposed
extension of\the establishment at Greenwich;” and,
moreover, gave the Council power to select the neces-
cary officars, % From the beginning of' l"lumstee.ds
su];erintendence to the end of Maskelyne's, one assist-
ant only was attyehed to the Observatory. Dunpg
Pond's superintendgnee, the number was gmdua!l}j in-
crensed to six. Witk these assistants the ohser\-atx?ns
can be kept up withgut difficulcy at all .hours. which
are necessary; but they are hardly sufficient for com-
pleting the mass of calgulations which tlfe observa-
tions require, and for eagrying on the rating, as well
as the business of other\kinds connected \\‘lth'thﬂ
Government chronometerst™” All the observations
made under the superintenence of Mr. Pm.ul were
forwarded 1o the Royal Sdeiety, and published at
the public expense by the ciety, They form ten
large folio volumes,
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/o .\irv:\'ar.'ic.’e, Greenwich Observfory, Peany Cpelopadia.
om 17067 when Harrison's improved wayeh, or chronometer, ;:r:
first tried, to the present time, an immense }mulx;r of chronc‘vm i
of difforent constructions have undergone tAals né the Ro,\nlw
sarvatory. | have seon several dozens in thy rating vooun, o
gurrvunded by ice, others in high temperaturg, to test their o2
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CHAPTER XL

The Soctety receive n Letter from the Treasury respecting Mr, Bab-
bage’s Caleulating Machine—Letter from Mr. Babbage to Sir
H. Davy—A Committee appoinied to consider Mr. Babbagy's
Plin—They Repors in faveur of it——Mr. Bablage has an
interview with the Chaseellor ¢f the Exchequer—Goverament
ndvance 1,600!, — Ditfurence-Engine commenced — My, Bab-
bage gives all lis labour gratuitously—Advies of the So-
ciery again requested—D>Me, Dabbage's Statement—Committee
eppointed o imspeet the Engine—Their Report—Heavy
Expenzes not mes by the Treasury—DMeeting of Mr. Bab-
bage's personal friends—Their Report—Duke of Wellington
inspects the Works—His Grace recommends the Treasmry
to make further Payments—Letier from Mr. Babbage to the
Treasury — Communication from the Trasury o the Coun-
cil—Referred to 2 Committee—Report of Committea—They
recommend the Works to be removed to the vicinity of Me,
Babbage’s Residence—Ciuvernment act on the Recommenda-
tion— Fire-Proof Buildings erccted — Misunderstanding with
Mr, Clement—Worke stopped—2Mr, Brbbage discovers new
principles which supersede tlicse connected with the Difer-
ence-Engine—ITe requests an interview with Lord Melbournem—
Lotter to M, Quetelot oxplaining the prisciples of Analytical-
Engine—=Mr. Babbage visits Turin—DM. Menabrea’s Acconnt
of the Engine—Translated with Notes by Lady Lovelacem
Mr. Babbage applies to Government for their Determinm-
tion—Letter from the Chaunceller of the Exchequer— Mz,
Babbage's Avswer—Government resolve not o proceed with
the Engine—Mr, Babbage has an interview with Sir R, Peel
Difference-Engine placed in the Museum of Xing's Colloge—
Prezent State of the Analytical- Engine.

1820—25.

N the Ist April, 1823, a letter was received from
the Treasury, requesting the Council to take into
consideration a plan which had been submitted to
Government by Mr. Babbage, for *applying ma-
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chinery to the purposes of ealeulating and printing
mathematieal tables ;" and the Lords of the Treasury
further desired “to be favoured with the opinion of
the Roval Society on the merits and utility of this

invention'.”

This is the earliest allusion to the celebrated Cal-
culating Engine of Mr. Babbage, in the records of the
Society?, Dut the invention had been brought before
them in the previous vear by a letter ﬁfom .\.[r. B..ﬂ)-
bage to Sir I Davy, dated July drd, 1322, in wh.:ch
he gives some account of a small model of his engine
for caleulating differences, which “produced ﬁgm:es
at the rate of 44 a minute, and perfo.rmcd 'with l'..'l[m.l-
ity and precision all those ealeulations for which it

UIn the fullowing account of the Difrence and Anal)'litin:
Engines, besides the M3, documents in the .-\r}'lm'-:'s of the Ro,\lr)l.
Soeiety, 1 have derived very valuable information .frcm an wnpw
lished statement drawn up by Mr. Bnbbag?. \"‘h:ch e has bee;l
so kind as to place in my hands, The original documents “llnc.v.
nre in Mr. Babbage's pessession, and which are referrod to, T have

cself examined.
o ’:];'ho idea of 2 Caleulating Eagine is not new. The cclcbn‘tml
Pazenl constructed a machine for executing the ordu;.:u'y op«"atloml
of arithmetie, & description of which will Le found in tlm.l;n;ﬁg-
Métkod,, and in the Works of Pascal, Tom. 1. p. 7, Paris 1 9.
In his Penséer ho says, alluding to this Engine: “La nmdu:
arithmétigue fait des ¢ffets gui approchent ,.\’.!u! de .I.r ]fenu‘f gueo :’:‘
ce gue font lea anisnanr ; wais elle ne fait vien gui pu.mt- -'m[':bnitx
gielle @ do la volon'é commo lee animanas.” Subeequm!:l‘,\, R
jnvented a machine by whick, says Mr, De Morgan, "an mh“
computations could be made.” Polenue, Qlegmcd and inges e
Italian, invented a machine by which multiplication waz pcffon il
and mechanical centrivances for performing particular anthmdll
processes were made nbowt a century ago, but they wero "‘“’:“J",
modifications of Pascal’s, These Ingines wore very differen
My, Bablbage's Diference-Engine.

1890—25.] TIIE ROYAL SOCIETY, 371

was designed’.”  He then proceeds to enumerate
various tables which the machine was adapted to
caleulate, and coneludes: “I am aware that these
statements may perhaps be viewed as something
more than Utopian, and that the philosophers of
Laputa may be called up to dispute my claim to ori-
ginality, Should such be the case, T hope the resem-
blanee will be found to adhere to the nature of the
subjeet, rather than to the manuer in which it has
been treated.  Conscious from my own experience of
the difficulty of convincing those who are but little
skilled in mathematical knowledge, of the possibility
of making a machine which shall perform caleulations,
I was naturally anxious, in introducing it to the pub-
lie, to appeal to the testimony of one so distinguished
in the records of British science®. Induced by a eon-
viction of the great utility of such engines, to with-
draw for some time my attention from a subject on
which it has been engaged during several years, and
which possesses charms of a higher order, 1 have now
arrived at a point where success is no longer doubt-
ful. It must, however, be attained at a very con-
siderable expense, which would not probably be re-
placed by the works it might produce for a long period
of time, and which is an undertaking I sheuld feel
unwilling to commence, as altogether foreign to my
habits and pursuits.”

The Council appointed a Committee to take M,
Babbage's plan into consideration, which was com-
posed of the following gentlemen: Sir H. Davy, Mr.

* This letter was printed and published in July, 1822,
4 Sir H. Davy had witnessod and expressed his admiration of
the performances of the Engine,

nn2
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Brande, Mr. Combe, Mr. Baily, Mr. {now Sir Mark
Tsambard) Brunel, Major (now General) Colby, Mr.
Davies Gilbert, Mr, {now Sir John} Herschel, Captain
Kater, Mr. Pond (Astronomer-Royal), Dr. Wollaston,
and Dr. Young. On the Ist May, 1523, the Committee
reported : *That it appears that Mr. Babbage has
displayed great talents and ingenuity in the construe-
tion of his machine for computation, which the Com-
wittce think fully adequate to the attainment of
the objeets proposed by the inventor, and that they
consider Mr, Babbage as highly deserving of public
encouragement in the prosecution of his arduous
undertaking®”

This Report was transmitted to the Lords of the
Treasury, by whom it was, with Mr. Babbage's letter
to Sir 11. Davy, printed and laid before Parliament®,

In July, 1523, Mr. Babbage had an interview with
the Chanccllor of the Exehequer, Mr. Robinson (now
Earl of Ripon), to ascertain if it were the wish of
Government that he should construet a large engine
of the kind, which would also print the results it
calenlated. Unfortunately, no Minute of that con-
versation was made at the time, nor was any sufli-
ciently distinct understanding arrived at, as it after-
wards appeared that a contrary impression was left
on the mind of either party’. Mr. Babbage's con-

5 1 am informed upen good anthority, that Dr. Young differed
in opinion from his colleagues. Without doubting that an engine
could be made, ho conceived that it would e far mors wseful 40
invest the probable eost of constructing such a caloulating machine
as was proposed, in the fands, and apply the dividends to paving
calenlators.

¢ Pacdiamontary Paper, No, 370, 1823,

7 Mr. Ballage very justly observes, that had the muiual res
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vietion was, that whatever might be the labour and
disteulty of the undertaking, the engine itself would,
of course, become the property of the Government,
which had paid for its construction.

Soon after this interview with the Chancellor of
the Exchenquer, a letter was sent from the Treasury
to the Royal Society, informing them that the Lords
of the Treasury “had directed the issue of 15004 to
Mr. Babbaze, to enable him to bring his invention to
perfeetion, in the manner recommended.”

These words “in the manuer recommended,” can
refer only to the previous recommendation by the
Royal Society; but it does not appear from their
Report, that any plan, terms, or conditions, had been
pointed out.

Towards the end of July, 1823, Mr. Babbage took
measures for the construction of the present Differ-
ence-Engine®, and it was regularly proceeded with
for four years,

And here it is right to state, that Mr. Babbage
gave his mental labour gratuitously, and that from
first to last he has not derived any emolument what-
ever from Government’, Sectional, and other draw-
ings, of the most delicate nature had to bLe made;

Intions of the two parties, and the details of the plans then alopted,
been clearly defined, there is little doubé but that ihe Differences
Engine would long since have existed.
# It will be desirablo to distinguish between,
1. The small Model of the Original or Difference-Engine,
2, The Difference-Engine itself, belonging to the Govern-
mené, & patt only of which has been put together,
3. The designs for anothor Engine called the Analytical-
Engine.
? Sir R, Peel distinetly admitied this in the Houss of Commons
in Marcl, 1843,
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tools to be formed expressly to meet mechanical diffi-
culties ; and workmen to be educated in the practical
knowledge necessary in the construetion of the ma-
chine, The mechanical department was placed under
the management of Mr. Clement, a draughtsman of
great ability, and a practical mechanic of the highest
order'.  Money was advancad from time to time by
the Treasury, the accounts furnished by the engineer
undergoing the examination of auditors", and passing
through the hands of Mr, Babbage, Thus years
elapsed, and public attention became at length di-
reeted to the faet, that a large sum had been expended
upon the construction of the engine, which was not
completed. Again the advice of the Royal Society
was solicited,

In Deeember, 1323, Government begged the Coun-
cil “ to institute such enquiries as would enable them
to report upon the state to which it {the machine}
had then arrived; and also whether the progress made
in its construction confirmed them in the opinion
which they had formerly expressed, that it would
ultimately prove adequate to the important ohject
which it was intended to attain.”

Accompanying this communication was a state-

————— e

* A curions anecdote is rolated illustrative of the great perfec-
tion ta which Mr, Clement was in the habit of bringing machinery.
He received an order from Ameriea to comstruct a large serow
in the best poseille minner, and he accordingly mado one with the
greatest mathematical acouracy, But his bill amounted to somo
hundreds of pounds which completely staggered the American,
who never ealevlated wpon paying more than 20 at ke uémost for
the serew.  The matter was referred to arbitrators, whe gave an
opinion in favour of Mr. Clement.

' They were Messrs, Drunel, Donkin, and Field.
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ment from Mr. Babbage of the condition of the
engine, in which he says:—

“The machine has required a longer time and greater
expense than was anticipated, and Mr, Babbage has
already expended about 6000L on this objeet. The
work is now in a state of considerable forwardness,
numerous and large drawings of it have been made, and
much of the mechanism has been executed, and many
workmen are occupied daily in its completion.”

A Committee was appointed by the Council, eon-
sisting of Mr. Gilbert (President), Dr. Roget, Cap-
tain Sabine, Sir John Herschel, My, Baily, Mr. Bru-
nel, Captain Kater, Mr. Donkin, Mr. Penn, Mr.
Rennie, Mr. Barton, and Mr. Warburton™,

They minutely inspected the drawings, tools, and
the parts of the engine then exeeuted, and drew up 2
report, * deelining to consider the principle on which
the practicability of the machinery depends, and of
the publie utility of the objeet which it proposes to
attain: because they considered the former fully
admitted, and the latter obvious to all who consider
the immense advantage of accurate numerical tables
in all matters of calculation, which it is professedly
the abject of the engine to caleulate and print with
perfect accuracy.”

They further stated, that “the progress made was
as great as could be expected, considering the nume-
rous difficulties to be overcome; and lastly, that they
had no hesitation in giving it as their opinion, that
the engine was likely to fulfil the expectations enter-
tained of it by its inventor.”

2 (Colone) Sabine inform: me, that Dz, Whewell was after-
wards added to the Commitier,
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The Council adopted the Report, expressing their
trust, that while Mr. Babbage’s mind was intently
occupied on an undertaking likely to do so much
honour to his country, he might be relieved as much
as possible from all other sources of anxiety.

It is clear that the Council of the Royal Seciety
regarded Mr, Babbage's engine, as it then existed, in
& favourable light, and were sanguine respecting its
satisfactory completion.

Government acted on the foregoing Report; funds
were advanced, the machinery was declared national
property, and the works were continued. But there
was evidently a misgiving on the part of the Lords of
the Treasury, for the official payments soon failed to
meet the heavy and inereasing expenses incurred hy
Mr. Babbage.

Under these circumstances, by the advice of Mr.
Wolryche Whitmore (Mr. Babbage's brother-in-law),
a meeting of Mr. Babbage's personal friends was held
on the 12th of May, 1820, It consisted of :—

The Duke of Somerset, F.R.S.,
Lord Ashley, M.P,,
Sir John Franklin, Capt. R.N.,, F.R.S,,
Mr. Wolryeke Whitmore, M.P,,
Dr. Fitton, I.R.S,,
Mr, Francis Baily, F.R.S,
Sir John Herschel, F.R.S.
They drew up the annexed Report :—
“May 12, 1829,

“Tuz attention of the undersigned personal friends
of Mr. Babbage having been called by him to the
actual state of his Machine for Caleulating and Print-
ing Mathematical Tables; and to his relation to the
Government on the one hand, and to the Engineers and
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workmen employed by him in its execution on the other,
declare themselves satisfied, from his statements and
from the documents they have perused, of the following
facts,

“That Mr, Babbage was originally induced to take
up the work on its present extensive scale, by an un-
derstanding on his part, that it was the wish of Govern-
ment that he should do 20, and by an advance of 1500/,
in the outset, with a full impression on his mind that
such further advances would be made as the progress of
the work should require, and as should secure him from
ultimate loss,

“ That the public and scientific importance of the
Engine has been acknowledged, in a Report of a Com-
mittee of the Royal Society, made at the time of its
first receiving the sanction of His Majesty’s Government,
and that its actual state of progess is such, as in the
opinion of the most eminent Engineers and other Mem-
bers of the Royal Society, as detailed in a further Re-
port of & Committee of that body, to warrant their
impression of the moral certainty of its success, should
funds not be wanting for its completion,

“That it appears, that Mr. Babbage's actual expen.
diture has amounted to nearly 7000% and that the whola
sum advanced to him by the Government is 30001

“That Mr. Babbage has devoted, from the com-
mencement of his arduons undertaking, the most assidu-
ous and anxious attention to the work in hand, to the
injury of his health, and the neglect and refusal of othey
profitable occupations,

“That a very large expense still remains to be in-
curred, to the probable amount of at least 40002, as far
as he can foresee, before the Engine can be completed ;
but that Mr. Babbage's private fortune is not such as,
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in their opinion, to justify the saerifices he must make
in completing it without further and effectual assistance
from Government; taking into consideration not only his
own interest, but that of hiz family dependent on him,

“ Under these eircumstances, it is their opinion that
a full and speedy representation of the case ought to
be made to Government, and that in the most direct
manner by a personal application to his Grace the Duke
of Wellington.

' And that in case of such application proving un-
successful in procuring effectual and ndequate assistance,
they must regard Mr, Babbage as no longer called on—
considering the pecuniary and personal sacrifices he will
then have made; considering the entire and bond fide
expenditure of all that he will have received from the
public purse on the object of its destination, and consider-
ing the moral certainty to which it iz at length by his
exertions reduced—as no longer called on to go on with
an undertaking which may prove the destruction of his
health, and the great injury if not the ruin of his fortune,

«That it is their opinion that My, W. Whitmore and
Mr. Herschel should request an interview with the Duke of
Wellington for the purpose of making this representation.

(Signed,) " SOMERSET.
“OASHLEY,
o JouN FraxsLiy,
W, W, Wirvore.
“ Wa, Hexny Frrrox.
* Fraxcis Bamy.,
«J, F. W. Herscug.”

In consequence of what passed at this interview,
which took place as suggested, the Duke of Wellington,
accompanied by the Chancellor of the Exchequer
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(Mr. Goulburn) and Lord Ashley, inspected the model
of the engine, the drawings, and parts in progress.
The Duke recommended that a grant of 3000/, should
be made towards the completion of the machine,
which was duly paid by the Treasury,

In the mean time, difficulties of another kind
arose. The engineer who had constructed the En-

gine under Mr. Babbage's directions, had delivered
his bills in such a state, that it was impossible to
judge how far the charges were just and reasonable;
and although Mr, Babbage had paid several thousand
pounds, there yet remained a considerable balance,
which could not be liquidated until the accounts had
been examined, and the charges approved by pro-
fessional engineers.

With a view of drawing attention to these charges,
Mr. Babbage addressed the following letter to the
Chancellor of the Exchequer:—

“My Lorp, “ Dorset Street, 21 Decowmber, 1830,
“I pre to call your Lordship’s attention
to the enclosed acconnt™ of the expenses of the Ma-
chine for caleulating and printing mathematical tables,
by which it appears that a sum of 5927 4s. 84 remained

‘ & . d
i Expensa toend of 1024 .........ocooovvevivrene. 600 O O
Dillo 5 S AT o i as o816

%8 9
Mz Clement’s Bills to June, 1827............. 4775 15 8
Ditto, Oth May, 1820 ..........cooninniennicenne 73012 8

Deduct old tools sold .o.vvvvveviiecieicnninness, 868 0 O

4
Mr. Clement's Bill to December, 1830, alowt.. 600 0
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due to myself upon the last account, and that a further
sum of nearly 6002 has since become due to Mr. Clement,

v It is for the payment of this latter sum that I wish
to eall your Lordship's attention, My, Mandslay, one of
the engineers appointed by the Government to examine
the bills of Mr. Clement, having been unable from illness
to attend, his report has been delayed, and Mr, Clement
informs me that should the money remain unpaid much
longer, he shall be obliged, from want of funds. to dis.
charge some of the workmen; an event which I need not
inform vour Lordship would be very prejudicial to the
progress of the machine,

« Another point which T wizh to submit to yeur at-
tention, when your Lordship shall have had letsore to
examine personally the present state of the works, is,
that since it is absolutely necessary to find additional
room for the ercction of the machine, it becomes a
matter of serious consideration whether it would not
contribute to the speedier completion of the machine,
and also to economy in expenditure, to remove the
works to the neighbourhood of my own residence.

“I hoave, &c.
“C, BasBace.”

The receipt of this letter caused the Treasury to
make the following communication to the Scerctary
of the Royal Society :—

“8n, o Treasury, 24 December, 1530,

« Tur Lords Commissioners of H.M. Trea-
gury, having had under their consideration n Jetter from
Mr. Babbage, containing an account of the expense
which has been incurred in the construction of the
Machine for ecalculating and printing mathematical
tables, amounting to the sum of 71827 4a 84, and
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requesting an advance of 600L to defray a part of that
expense; I am commanded by their Lordships to refer
you to the Report of the Council of the Royal Society
dated 16th February, 1829, which entirely satisfied their
Lordships of the propriety of supporting Mr, Babbage
in the construction of this machine, and to state that
advances to the amount of 60004 have been made on
this account, and that directions have been given for a
further advance of G00Z

“] am also to acquaint you, that the Machine is
the property of Government, and consequently my
Lovds propose to defray the further expense necessary
for its completion. I am further to request you will
move the Council of the Royal Society to cause the
machine to be inspected, and to favor my Lords with
their opinion whether the work is proceeding in a satis-
factory manner, and without unnecessary expense, and
what further sum may probably be necessary for com-
pleting it.

“I am, &e.

1« The Secretary, Royal Society.” “J. STEWART,

The consideration of this letter was reforred to
the same Committee which had previously been
appointed for a similar purpose, with the addition of
Sir John Lubbock and Mr. Troughton.

Again the Committee met'' Mr, Babbage, at No. 21,
Prospect Place, Lambeth (where the construction of
the engine was carried on), and minutely inspected
the machinery and drawings.

1T have a letter of Sir J. Herschicl's before me, expressing
Lis regret at being unable to attond on this cccasion, but that his
faith in the engine and its inventor romained unshaken.
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Their Report embodied the whole facts of the
case :—the workmanship of the various parts of the
machine was declared to have been executed with the
greatest possible degree of perfection, and the pains
taken to verify the charges on the part of the Govern-
ment altogether satisfactory. It was recommended
that the vacancy occasioned by the decease of M,
Mandslay, who had been appointed to inspect the
accounts, should be filled up by another enginecr,
conversant with the exceution of machinery, and the
value thereof, With respect to the suggested removal
of the workshops nearer to Mr. Babbage's residence,
the Committee gave thelr entire coneunrrence, on the
ground that greater expedition would thereby be
attained in carrying on the work, and that it was
highly essential to serure all the machinery and
drawings in fire-prool premises, without delay. A
plot of ground held on lease by Mr, Babbage, adjacent
to his garden at the back of his house in Dorset
Street, was recommended as a desirable site for the
contemplated evections, of which the plans and esti-
mates had been submitted to the Committee, The
framers of the Report stated in conclusion that :—

*“Such an arrangement would be eminently con-
ducive to the speedy and economical completion of the
Machine, as well as to the effectual working and employ-
ment of the same, after it shall have been completed,

“That as to the sum which may be necessary for
completing the Engine, they attach hereto the estimate
of Mr, Brunel'.”

15 Mr. Brunel's estimate appears in the following letter to Mr.
Warburton :—
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The Report, with Me. Brunel's estimate, were sent
to the Treasury on the 13th April, 1831 : and h.avmg
been approved by a Committee of practical engineers
appeinted by Government, the latter acted on the
vecommendations which it contained. The piece of
ground adjoining Mr, Babbage's garden was take'n,
and a fire-proof building erected, designed to contain
the plans and drawings, and also the engine when
completed.  But mew and unforeseen  difficulties
arose. When about 17,0004 had been expended,
further progress was arrested on account of a mis-
understanding  with Me, Clement, who made the
most extravagant demands as compen.satio.n for carry-
ing on the construction of the engine In the new
buildings. These demands could not ]:e satisfied
with proper regard to the justice due to Government.
Mr. Clement accordingly withdrew from the under-
taking, and carried with him all the va]amb!e tools
that had been used in the work; a proceeding t;he
more unfortunate, as many of them had been -

Feh, 28, 16831,

« Haviva taken into consideration the ercction

s propossd sliops, the removal of the machineey, the accor
:):o:llati:n ‘f,:r it, anfl‘ also for the maker; lm-in.g also taken mt'o
consideration the further completion of the drawings, and the u!h-
wmate accomplishment of the Engine until it iz capable of producing
platea for printing ; thongh I feel confident that the \eum of 8000/,
will be ample to realize the objects that are contcmp..:.t\\l. I s.hm'xld
nevertheless recommesnd that the Giovernment be advized to provida
for the suwn of 12,0000, by way of estimate, nnd l:ha'z the yvearly sum
required, exclusive of the sum requisite for the buildings and removal

(say 20000), will rot excoed from 20004, to 25007,
“I am, &e

4L I, Brexee.

4 Dpar Siw,

S Henry Warlurion, "

|
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vented expressly to meet the unusual forms and com-
Linations arising out of the novel construction®,

An offer was made to surrender the tools, for
a given sum, which was declined, and the works came
to a stand-still.  But other circumstances interposed
to prevent the completion of the original design.

During the suspension of the works, Mr. Babbage
had been deprived of the use of his own drawings,
Having in the meanwhile naturally speeulated up:m
the general principles on which machinery for caleu-
lation might be construeted, a principle of an entirsdy
neir kind oceurred to him, the power of which over
the most complicated arithmetical operations seemed
nearly unbounded.  This was the executing of analy-
tical operations by means of an analytical-engine. On
re-examining his drawings, when returned to him by
the engineer, the new principle appeared to be limited
only by the extent of the mechanism it might require,
The invention of simpler mechanical means for per-
forming the elementary operations of the engine, now
derived a far grester importance than it had hitherto
possessed ; and should snch simplifications be dis-
covered, it seemed difficult to anticipate, or even to
over-estimate, the vast results which might be at-
tained,

These new views aequired additional importance
from their bearings upon the engine already partly
executed for the Government; for, if such simplil{-

* Thia Mr. Clement had a legal right to do. Startling as it
may appear to the unprofessional reades, it s nevertheless the fact,
that engineers and mechanies peasses the right of property to all
“tools that thoy have constructed, although the cost of construction
has been defrayed by their employere.
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cations should be discovered, it might happen that
the Analytical-Engine would execute with greater
rapidity the calculations for which the Difference-
Engine was intended; or that the Difference-Engine
would itself be superseded by a far simpler mode of
construetion.

Though these views might perhaps at that pericd
have appeared visionary, they have subsequently been
completely realized, To have allowed the construe-
tion of the Differcnce-Engine to be resumed, while
these new conceptions were withheld from the Govern-
ment, would have been improper; yet the state of
uncertainty in which those views were then neces-
sarily involved, rendered any written communication
respecting their probable bearing on that engine, o
task of very great diffienlty. It therefore appeared
to Mr. Babbage, that the most straightforward course
was to ask for an interview with the head of the
Government, and to communicate to him the exact
state of the case,

On the 26th September, 1834, Mr, Babbage re-
quested an audience of Lord Melbourne, for the pur-
pose of placing these views before him; his Lordship
acceded to the request, but from some cause the
interview was postponed ; and soon after, the ministry
went out of office, without the desired conference
having taken place,

The duration of the Duke of Wellington's adminis-
tration was short: and no deeision on the subject of

the Difference-Engine was obtained.
In May, 1535, Mr. Babbage announced in a letter"

1 My, Babbage informs me, that this letter was Intended cnly

az n private communication.

YOL. 1L cce
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to M. Quetelet, which was laid before the Academy
of Sciences at Brussels, that he had * for six months
been engaged in making the drawings of a new eal-
eulating engine of fur greator power thaw the jrst”
“T am myself astonished,” says Mr. Babbage, “at the
power I have been enabled to give to this machine;
n year ago I shanld not have believed this result pos-
sible. This machine is intended to contain a hun-
dred variables, or numbers susceptible of changing,
and cach of these numbers may consist of twenty-five
fignres. The greatest difficulties of the invention
have already been surmounted, and the plans will be
finished in a few months.”

Subsequently to the date of this letter, Mr. Bab-
bage visited Turin, where he explained to Baron
Plana, M. Menabrea, and several other distinguished
philosophers of that city, the mathematical prineiples
of his Analytical-Engine, and also the drawings and
engravings of the more curious mechanical contri-
vanecs, by which those principles were to be carried
into effect. M. Menabrea, with Mr. Babbage's con-
sent, published the information which he had received
in the 41st volume of the Biblisthégue Universclle de
(rénive.  The article is remarkable as giving the first
account of the Analytical-Engine", An Englich
translation, with copious original notes, made by a

¥ In the Nined Aridpewater Treatiee, Mr. Bablago has em.
ployed various nrguments deduced from the Analytical-Engine,
which afford some idea of its powers.  See second edition.  In 1838,
several copies of plans of this new engine, engraved on wood, were
cirewlated amongst Mr Babbage's friends at the Meeting of the
DBritish Asseciation at Neweastle,

In 1840, Mr. Babbage had one of his general plans of the Ana-
Iytical-Engine lithographed at Paris,
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lady of distinguished rank and talent', was published
in the third volume of Taylor's Scientific Memoirs.

But it did not contain all the information respect-
ing the Difference-Engine that was desirable, and
Mr. Babbage was consequently led to communicate
a short artiele upon this subject to the Philosophical
Magazine, which is inserted in the 28rd volume®.
The moere comprehensive statements and official docu-
ments which Mr, Babbage has placed at my disposal
renders it unnecessary to do more than allude to that
article,

For nine years, that is, from the year 1833, when
the construction of the Difference-Engine was sus-
pended, until 1842, no decision respecting the machine
was arrived at, although Mr. Babbage made several
applications to Government on the subject.

On the 21st October, 1838, he wrote to the Chan-
cellor of the Exchequer, stating that the question he

1 I am authorized by Lord Lovelace to say, that the tranclator
is Lady Lovelace.

9 Tho Difference-Engine could only tabulate, and was incapa-
ble by ita nature of developing; the Analytical-Engine was intended
to either tabulate or develope” The Difference-Engine is the
embodying of one particular and vory limited set of operntions, {he
Analytical-Engine, the embedying of the science of operationa, The
distinclive characteristic of the Analytical-Engive, is the intrcduc-
tion into it of the principle which Jacguard devised for regulating
by means of punchod-cards the most complicated patterns in the
fabrication of brocaded stufle. Nothing of the sort exists in the
Difference-Engine,  We may say most aptly, that the Analytical-
Engine weaves Alpebraieal patterne, just as the Jacguard loom
weaves flowers and leaves!—Note to translation of Mensbrex's
Memeir, Tho 59th volume of the Edindurgh Rerisw containg an
sbls and elaborate article upon the Difference.Engine, written by

De. Lordner.
ces
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wished to have settled was :—* Whether the Govern-
ment required him to superintend the completion
of the Difference-Engine, which had been suspended
during the last five years, according to the original
plan aud principle, or whether they intended to dis-
continue it altogether” This letter produced no
resuit. Time wore on, and Sir Robert Peel became
Prime Minister, This was in 1841, Up to the ter-
mimt;on of the Parliamentary Session in 1542, Mr.
Babbage had received no other communication on
the ~ub|—\ct than a note from Sir George Clerk (Seere-
tary to the Treasury), written in Jamlm;‘ of that
year, stating that he feared the pressing official dutics
of Sir Robert Peel would prevent him turning his
attention to the matter for some days,

Having availed himself of several private chan-
nels for recallmg the question to Sir Rebert Peel's
attention without effect, Mr. Babbage, on the Sth of
October, 1842, again wrote to him, requesting an
early decision,

At last Mr. Babbage received the following letter :—

“ Downing Street, Nov, 3, 1842,
“ Tue Solicitor-General has informed
me that you are most anxious to have an early and
decided answer as to the determination of the Govern-
ment with respect to the completion of your Caleulating
Engine. I accordingly took the earliest opportunity of
communicating with Sir R. Peel on the subject.

“We both regret the necessity of abandoning the
completion of a Machine on which so much scientifie
ingenuity and labour have been bestowed., But on the
other hand, the expense which would be necessary in
order to render it ecither satisfactory to yourself, or
genern!ly useful, appears on the lo“csl: calculation so

“My pEan Str,

et
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far to exceed what we should be justified in incurring,
that we consider ourselves as having no other alter-
native,

“ We trust that by withdrawing all elaim on the part
of the Government to the Machine as at present con-
structed, and by placing it at your entire disposal, we
may, to o degree, assist your Muture exertions in the cause
“I am, &c.

“HeNny GovLsuay,

of science,
“ Charles Babbage, Eeg.
«P.8. 8ir R Pee! begs me to add, that as I have
undertaken to express to you our joint opinion on this
matter, he trusts you will excuse his not separately re-
plying to the letter, which you addvessed to him on the

subject & short time since.”

To this letter Mr. Babbage replied as follows i

“ Dorget Strest, Nov, 6, 1842,
“ 1 356 to acknowledge the receipt
of your letter of the Srd of Nov, containing your own
and Sir Robert Peal's decision respeeting the Engine
for caleulating and printing mathematical tables by
means of Differences, the construction of which has been
suspended about eight yeavs.

“ You inform me that both regret the necessity of
abandoning the completion of the Engine, but that not
feeling justified in incurring the large expense which it
may probably require, you have no other alternative.

“You also offer, on the part of Government, to with-
draw all elaim in the Machine as at present constructed,
and to place it at my entire disposal, with the view of
assisting my future exertions in the cause of science,

“The drawings and the parts of the Machine already
exeented are, as you are aware, the absolute property
of Government, and 1 have no claim whatever to them,

“ My pDEAR SIR,
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“Whilst I thank you for the feeling which that offer
manifests, I must, under all the ecirenmstances, decline
accepting it. “I am, &e.

“C. Bappace."

Myr. Babbage had an interview with Sir R. Peel
subsequently to the date of the foregoing letter: the
result was, however, entirely unsatisfactory ; and thus,
with the communication from the then Chancellor of
the Exchequer, terminated an engagement which had
existed upwards of twenty years, during which period
it is due to Mr. Babbage to state, that he refused
more than one highly desirable and profitable situa-
tion™, in order that he might give his whole time
and thoughts to the fulflment of the contract, which
he considered himself to have entered into with the
Government.

With respect to the Difforence-Engine little re-
mains to be added. In 1843, an application was
made to Government, by the Trustees of King’s Col-
lege, London, to allow the Engine, as it existed, to
be removed to the museum of that institution. The
request was complied with; and the Engine, enclosed
within a glass case, now stands nearly in the center of
the Museum. It is capable of ecaleulating to five
figures, and two orders of differences, and performs the
work with absolute precision; but no portion what-
ever of printing machinery, which was one of the
great objects in the construetion of the Engine, exists.
All the drawings of the machinery and other con-
trivances are also in King's College.

1 My, Babbage has shown me letters by which it appears that
. he declined offices of great emolument, the accepiance of which would
have interfered with Lislabours upon the Difference-Engine.
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Before closing this Chapter, it will not be out of
place to put upon record the state of the Analytical-
Engine at this period (1848),

Mezchanical Notations have been made, both of the
actions of detached parts, and of the general action
of the whole, which cover about four or five hundred
large folio sheets of paper.

The original rough sketches are contained in about
five volumes. There are upwards of one hundred
large drawings. No part of the construction of the
Analytical-Engine has yet been commeneed, A long
series of experiments have, however, been made upon
the art of shaping metals; and the tools to be em-
ployed for that purpese have been discussed, and
many drawings of them prepared. The great object
of these inquiries and experiments is, on the one
hand, by simplifying the ceonstruction as much as
possible, and on the other, by contriving new and
cheaper means of exeeution, ultimately to reduce the
espense within these limits which a private individual
may command,



